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FUTURE GROWTH OF ELECTRIC POWER DEMAND IN THE SOUTH ATLANTIC REGION*

W. S. Chern, S. B. Caudill, B. D. Holcomb and W. W. Lin
Oak Ridge National Laboratory
Oak Ridge, Tennessee

1.

INTRODUCTION

Table 1. Historical annual growth rates of total
electricity sales by state, South Atlantic region

A reliable forecast of electricity demand is
essential for evaluating the future need for
additional electricity generating capacity. Such
an evaluation has important implications for
public policies on the research and development
of energy technologies, particularly those tech
nologies related to electricity generation,
transmission, distribution, and consumption. The
purposes of this paper are to discuss a methodology
used in forecasting electricity demand on a state
basis and to present some preliminary demand
forecasts, by sector, for the eight states in the
South Atlantic region. Although the models
presented here were developed for this region, we
are currently developing similar models for other
regions in the United States. The results of our
forecasts will be used by the staff of the U.S.
Nuclear Regulatory Commission and several national
laboratories in their preparation of the "Need
for Facility" sections of environmental impact
statements. These sections assess an applicant's
need for additional power capability.
The South Atlantic region consists of the States
of Delaware, Maryland (including Washington,
D.C.), Virginia, West Virginia, North Carolina,
South Carolina, Georgia, and Florida/ In 1975,
this region accounted for 16.5% of the electricity
sales in the U.S. Electricity demand has been
sensitive to demographic and climatic, as well as
economic, conditions. The 1955-70 period can be
characterized as a period of decreasing real
electricity prices and increasing total elec
tricity sales (an average of 8.7% per year;
Table 1). Real electricity prices have been
Increasing since 1970. For the 1970-73 period
prior to the oil embargo, the annual growth rate

State
Delaware
Maryland®
Virginia
West Virginia
North and South
Carolina
Georgia
Florida
Regional total

1955-70

Period
1970-73

1973-75

10.8
8.6
9.8
5.5
9.3

6.1
7.1
8.1
4.4
8.8

-3.6
-1.6
2.4
0.8
0.6

10.0
12.9

8.1
11.1

1.0
2.8

9.7

8.6

1.1

^Includes the District of Columbia.
declined to 8.6% in this region. The drastic
increases in electricity prices resulting from
the 1973 oil embargo, the economic recession and
inflation, and skyrocketing capital costs and
difficulties in operating nuclear plants during
1974 and 1975 have further curtailed the rate of
growth to 1.1% per year during 1973-75. Although
the historical growth rates of electricity sales
vary from state to state, their sensitivity to
the economic conditions holds unanimously. Dela
ware and Maryland were apparently hit hardest by
the economic recession and by increases in elec
tricity prices; the sales of electricity in
these two states even declined from 1973 to 1975
(Table 1).
In the following sections, we develop an econo
metric model that estimates the quantitative
relationships between various demand components

Research sponsored by U.S. Nuclear Regulatory Commission under Union Carbide Corporation's contract
with the Energy Research and Development Administration. The authors express gratitude to S. E. Beall,
R. S. Carlsmith, E. Hirst, J. R. Jackson, R. L. Spore, and D. P. Vogt for their helpful comments on an
earlier version of this paper.
In our econometric analysis, North Carolina and South Carolina are combined because data for these
two states were combined prior to 1958. In. 1974 total electricity sales were 49.7 billion kWhr for
North Carolina and 29.1 billion kWhr for South Carolina.
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Atlantic region, the average cost of fuels repre
sented about 48% of the average price of delivered
power in 1974. Furthermore, some 32% of all
electricity was generated by oil and natural gas,
which were also the two major fuels used directly
by households and by commercial and industrial
firms. Thus the costs of electricity production
were and still are very dependent upon the prices
of natural gas and oil. This problem of inter
dependence can be properly handled In a simulta
neous equations system in which the electricity
price is endogenously determined.

and their causal factors.* This econometric
model Is then used to forecast demand based on
alternative future scenarios. The forecasting
model developed in this paper embodies the follow
ing important features. First, our model is
regional, and it provides state-by-state forecasts.
Second, our model takes into account both shortrun and long-run responses to several exogenous
changes; therefore, it is a dynamic model.
Third, the model is sectoral; It forecasts demands
for the residential, commercial, and industrial,
sectors. Finally, we develop a simultaneous
equations model consisting of one demand equation
and one price equation. Thus, the model reflects
the interaction of demand and supply occurring
within a declining block-rate price structure.

The structure of our electricity demand model is
detailed in Fig. 1. Electricity demand (E) and
electricity price (P) are the two endogenous
variables to be explained in the model. The
interaction between demand and price is shown, in
the diagram in which DD is a demand curve describ
ing the behavior of electricity customers. PP is
a price curve which approximates a declining
block-rate schedule. The observed average elec
tricity price is, therefore, determined at the
intersection of DD and PP.

2. METHODOLOGY
Econometric forecasting involves two stages of
analysis. The first stage is model development,
in which we estimate electricity-demand functions
based on historical data. The second stage is
model simulation, In which we use the parameters
from the first stage and estimates of future
values of explanatory variables to forecast
electricity demand.
Historically, electricity price has never been
determined at the market place; rather the rate
schedules were regulated in most cases by the
state public utility commissions. Although
electric rates were regulated, we still encounter
difficulties with simultaneity between demand and
price when we try to estimate electricity demand.
This is because of the following two problems.
The first problem is the use of average price in
our econometric analyses. Since electric bills
were calculated from declining block-rate sched
ules, average electricity prices depend upon the
quantity of electricity each customer used. The
fact that electricity rate is declining in succes
sive blocks implies an inverse relationship
between the quantity and price per unit of elec
tricity consumed. Because of data limitations,
this problem Is very difficult to handle empir
ically (see Taylor19). Although the use of some
marginal price measures is theoretically more
plausible, the available empirical evidences
(mostly based on the typical electric bills) have
failed to demonstrate the superiority of using
marginal prices. This failure Is partially due
to the difficulty in constructing appropriate
marginal price measures. Despite those evidences,
one cannot ignore the problems of simultaneity
and identification associated with the use of
average price. Recent studies by Halvorsen,11
Chern,3 and Wider and Willenburg31 have shown
that the bias to this simultaneity can be greatly
reduced if average electricity price is endogenized
in the system. The second problem Is associated
with the interdependence of price of electricity
and prices of natural gas and oil. In the South

Figure 1 also lists all exogenous variables
examined in the model. In general, demand Is
specified to be a function of demographic, cli
matic, and economic factors. Mathematically, the
demand equation can be written as
Eit = a0 + (1 “ A)Eit-l + aipit + “Ait + Uit ’ (1)
where
i
t
E
P
A
u

stands for the state,
represents the time period,
is the quantity of the electricity sale,
is the average price of electricity,
is a vector of exogenous variables,
represents the error term.

Also, the a.'s are unknown coefficients and a Is
1
a vector of coefficients to be estimated. Equa
tion (1) is dynamic, as derived from the partial
adjustment model, where A Is known as the adjust
ment coefficient.
The average price of electricity is theoretically
determined by the relevant rate schedule and the
level of consumption. Historical data on rate
schedules are Incomplete and still not In a
usable form. However, the level and slope of the
rate schedule are presumably related to the
underlying cost structure. Therefore we assume
P.„ = bn + b,E. + SB + v .
it
0
1 it
it
it

where B is a vector of exogenous variables, v is
the error term, the b 's are coefficients, and 6
is a vector of coefficients to be estimated.

Throughout this paper, the word "demand" is used in the traditional sense of the economists to refer
to kilowatt-hours; it is the same as the word "energy" used by the electric utility industry.
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( 2)

Electricity Price (P)
Residential: PR
PC
Commercial:
PI
Industrial:

Electricity Demand (E)
Residential: ER
EC
Commercial:
El
Industrial:

Price

Demand
Residential Sector
Price of natural gas (PGR)
No. 2 oil price (PO)
Per capita personal income (PCI)
Number of customers (CR)
Population (POP)
Heating degree days (HDD)
Average July mean temperature
(AMN)
State dummies (D^)
Price and income deflator:
cost of living
index (CLI)

Industrial Sector

Commercial Sector
Price of natural gas (PGC)
No. 2 oil price (PO)
Per capita personal income(PCI)
Population (POP)
Heating degree days (HDD)
Average July mean temperature
(AMN)
State dummies (Dj)
Dummy for Maryland for 1961-74
(MD)
Price and Income deflator:
cost of living index (CLI)

Price of natural gas (PGI)
No. 6 oil price (POX)
Coal price (PCA)
Value added in manufacturing
(V)
Number of employees In
manufacturing industries (M)
Wage rate of manufacturing
employees (W)
State dummies (Dj)
Dummy for Maryland for 1961-74
(MD)

Costs of fuels used by
electric utilities (FC)
Operating and maintenance
costs of generation,
transmission, distribution
(OMC)
Total costs (TC D FC + OMC)
Capacity utilization (CU)
State dummies (D )

Price deflator: wholesale
price index of intermediate
materials (WPI)

Fig. 1.

Structure of the model.
structural equations, they are termed constrained
reduced forms. If the reduced forms are estimated
directly from the sample data, they are in fact
unconstrained. Kleinli+ has argued that the
constrained reduced forms are more efficient for
prediction than the unconstrained equations. On
the other hand, Dhrymes6 has recently shown that
2SLS-induced, restricted reduced-form estimators
are not necessarily (asymptotically) efficient
relative to unrestricted reduced-form estimators.
In our application, we found that, with respect
to the sign of the estimated coefficients, the
constrained reduced forms are more plausible than
the unconstrained reduced forms, and consequently,
they are used for prediction.

Most of the exogenous variables listed in Fig. 1
should be self-explanatory. In the residential
sector, the population variable is not directly
used as an exogenous variable; rather, the ratio
of population to number of customers is used to
measure the impacts of the size of a household.
In the commercial sector,'both per capita personal
income and population are used to measure in
directly the level of commercial activities. The
dummy variables for states are included because
the models are estimated for the region while
allowing the constant term to vary from state to
state. The additional .dummy for Maryland reflects
a shift of historical trends of electricity sales
resulting from reclassifications between commercial and industrial customers during this period.
The operating and maintenance costs (OMC) also
include depreciation and taxes incurred in the
production and sale of a kilowatt-hour of elec
tricity. The unit of measurement and data sources
of all endogenous and exogenous variables are
detailed in the Appendix.

3. ESTIMATED STRUCTURAL EQUATIONS
In order to gain a greater efflcieny In estimation,
the demand models for each of the residential,
commercial, and Industrial sectors were estimated
by pooling time-series (1955-74) and crosssectional (seven states) data by 2SLS. State
dummy variables were Included to account for
differences in constant terms/ All variables
except dummies were transformed to a logarithmic
form prior to estimation. Thus the estimated
coefficients are, by definition, elasticities.
In the residential and commercial sectors, all
price and income variables in the demand equations

Equations (1) and (2) are structural equations
which are simultaneously estimated for each
sector by the two-stage least squares procedure
(2SLS). For forecasting, it is more efficient to
use the reduced-form equations, expressing endog
enous variables as a function of lagged endogenous
and all exogenous variables. When the reducedform equations are derived from the estimated

k

See Chern et al.5 for a detailed discussion on the problem of the reclassification of customers.

^We attempted to let several Important parameters such as the coefficients of own-price and lagged
dependent variable vary from state to state. However, it turned out that these results are not
satisfactory.

j
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Table 2. Estimated structural equations,
residential sector®

were deflated by the cost-of-living index.
The
price variables in the industrial demand equation
were deflated by the wholesale price index of
intermediate materials. For all price equations,
the electricity prices and costs were not de
flated/ All variables were observed at the
state level except the wholesale price index
(WPI) for which time-series data were available
only for the nation as a whole.

Variables

Demand (ER)

Endogenous
ER
PR/CLI

The structural equations, that is, Eqs. (1) and
(2), were first estimated, and then the reducedform equations were derived by solving for the
estimated structural equations algebraically.
Estimated structural equations are presented in
Tables 2, 3, and 4 for the residential, commercial,
and Industrial sectors, respectively. Note that
several exogenous variables were excluded in
these final equations because their coefficients
did not have a correct sign.

Exogenous
ER .
t-i
PGR/CLI
PCI/CLI
CR
POP/CR

In the estimated price equations for the residen
tial and commercial sectors, the total cost
variables performed very well. However, in the
industrial price equation, it was necessary to
separate the total costs into two components:
(1) fuel costs (FC) and (2) other operating and
maintenance costs (OMC). The estimated coeffi
cient of FC is greater than that of OMC, suggest
ing that average prices paid by large industrial
customers were affected more by fuel costs than
by other cost components. This result seems to
be consistent with the real world situation in
which we observed that (1) historically, large
Industrial customers paid a relatively lower
price per kilowatt-hour and (2) a large portion
of the distribution costs were Incurred serving
residential and commercial customers. Thus the
Impact of changes in this cost component on the
prices paid by industrial customers should be
less than on the prices paid by residential and
commercial customers.T

HDD
AMN'

-0.082
(-10.8)
-0.296
(-7.14)
0.754
(27.8)
0.026
(1.23)
0.187
(4.54)
0.235
(4.31)
0.113
(1.39)
0.046
(2.18)
0.147
(2.64)
-0.209
(-1.97)
-0.230
(-4.33)
-0.165
(-3.68)
-0.169
(-2.32)
-0.105
(-3.25)
-0.137
(-3.46)

0.587
(19.7)
-0.016
(-0.59)
0.086
(4.91)
-0.002
(-0.10)
0.148
(5.81)
0.153
(6.82)
-0.069
(-3.55)

-0.488
(-0.60)
0.999

2.343
(20.27)
0.921

TC
Dl
d2

D3
d4
d5

d6
Constant
R2

Price (PR)

4. MODEL VALIDATION
aAll variables except dummies are expressed in log
form. The figures in parentheses are estimated
t-ratios.

As commonly done, we simulated the model during
the sample period. A comparison of the original
data series with the simulated series for each
endogenous variable can provide a useful test of
the validity of the model. We computed the Mean
Absolute Percentage Error, the Mean Square Per
centage Error (MSPE), and the Thell Inequality
Coefficient based on the simulation results using
the reduced-form equations. Since the results
for the three statistical measures are very
similar, we present only MSPE in Table 5.

The results show that the computed MSPE fore
casting errors are all less than 5%. They are
less than 1% in many cases. For all three
sectors, the forecasting errors are generally
lower for the demand equations than for the price
equations. It is also noted that the forecasting

*The 1970 state indices derived by Anderson1 were adjusted by the national consumer price index to
obtain appropriate deflators for the sample period.
+This specification of the price equation represents more appropriately the electric rate schedules
than the alternative to estimate deflated electricity price.
^Unfortunately, we could not separate these cost components by consuming class.
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Table 3.
Variables

Exogenous
ECt-1
PGC/CLI
PCI/CLI
POP
AMN

»1
d2
d3
d4
d5

De
Constant
R2

PI/WPI

-0.262
(-3.39)
0.693
(18.55)
0.042
(1.06)
0.424
(4.65)
0.340
(3.79)
0.059
(0.45)

-0.165
(-0.16)
0.998

-0.289
(-3.01)
0.835
(24.8)
0.024
(0.47)
0.037
(0.45)
0.134
(2.96)

PGI/WPI
POI/WPI
V/WPI

0.480
(25.4)
0.129
(3.33)

FC
OMC
MD
-0.231
(-7.93)
0.001
(0.04)
-0.166
(-8.09)
0.025
(0.84)
0.030
(1.09)
0.014
(0.59)
2.052
(15.53)
0.879

Dl
d2
d3

D+
D5
d6

R2

errors are higher in the commercial and industrial
models, than in the residential model. Thus the
overall performance of the estimated econometric |
model is remarkable within the sample period. It
is expected, of course, that the forecasting
errors beyond the sample period are generally
higher than those computed from the within-sample
simulation.5
5. PRELIMINARY FORECASTS OF ELECTRICITY
DEMAND GROWTH
i
In this section, we provide some preliminary
forecasts based on the econometric models devel
oped in Sect. 3. These forecasts are considered
preliminary because some of the assumptions used
for forecasting are subject to further evaluation
and refinement. It is intended here to show the
sensitivity of future electricity-demand growth
to changes in exogenous variables. The following

-0.087
(-2.51)
-0.296
(-4.47)
-0.453
(-0.81)
-0.119
(-3.27)
-0.128
. (-3.17)
0.030
(0.63)
-0.074
(-2.33)

Constant

®A11 variables except dummies are expressed in log
form. The figures in parentheses are estimated
t-ratios.
I

j
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Price (PI)
-0.063
(-3.57)

Exogenous
El

,

0.676
(18.84)
0.209
(6.75)
-0.089
(-0.44)
-0.258
(-5.17)
-0.069
(-1.27)
-0.061
(0.50)
-0.085
(-1.66)
-0.009
(-0.16)

Demand (El)

Endogenous
EC

-0.074
(-8.73)

TC
MD

Variables

Price (PC)

Demand (EC)

Endogenous
EC
PC/CLI

Table 4. Estimated structural equations,
industrial sector®

Estimated structural equations,
commercial sector®

-0.167
(-4.34)
0.108
(4.74)
-0.069
(-2.72)
0.002
(0.07)
-0.126
(-3.69)
-0.135
(-4.88)

0.350
(0.83)

2.110
(9.22)

0.996

0.917

®A11 variables except dummies are expressed in log
form. The figures in parentheses are estimated
t-ratios.

forecasts are performed for the period of 19751990.
5.1

Future Scenarios

In order to make forecasts, we must first estimate
the future values of all exogenous variables In
the model. Our primary interest here focuses on
the impacts of energy prices because future
energy prices, to a great extent, depend upon
current and future energy policies, and thus,
they can hardly be predicted. Focusing our
sensitivity analyses on alternative scenarios of
energy prices could, therefore, provide useful
bases for evaluating alternative energy policies.
Of course, our econometric forecasting models are
capable of evaluating alternative scenarios of
other exogenous variables, such as the growths of
households, population, or industrial activities.

Table 5.

Computed mean square percentage errors (MSPE) for 1956-74a

State

Residential sector
Demand
Price
(PR)
(ER)

Delaware
Maryland®
Virginia
West Virginia
North and South
Carolina
Georgia
Florida

Commercial sector
Price
Demand
(PC)
(EC)

Industrial sector
Price
Demand
(El)
(PI)

0.53
0.47
0.24
0.61
0.79

1.22
0.94
0.74
1.91
3.11

0.83
1.39
0.95
1.25
1.16

2.11
2.01
1.59
2.31
3.10

2.57
1.62
0.43
0.77
0.53

4.56
3.50
2.39
1.73
2.88

0.29
0.23

0.69
0.83

0.40
0.90

0.59
0.76

0.46
1.18

0.85
1.43

®MSPE is computed by

where
y = the predicted value of y (could be either demand or price),
y = the actual value.
Jt
T = the number of periods in the simulation (19 in our case).
^Includes the District of Columbia.
growth rates for CLI are 5.2% (1974-80), 4.8%
(1980-85), and 3.9% (1985-90). The projected
growth rates for WPI are 5.1% (1974-80), 3.4%
(1980-85), and 2.7% (1985-90). The same growth
rates were applied to every state in the region.

The assumptions on exogenous variables are either
based on the projections made by public or private
sources, or based on judgment. The assumptions
on non-price variables remain the same while
three alternative scenarios are developed for
price-related variables. These assumptions are
detailed as follows.
Population (POP): The Bureau of Economic Analysis'
projections based on the Census Bureau's Series "E"
national population projection were used.21
These projections are the same as the OBERS.

Value added in manufacturing (V): There are no
estimates of the value added in manufacturing
available by state. The projected growth of the
earning by manufacturing industries provided by
the Bureau of Economic Analysis were thus used.21
Fuel prices and costs of electricity production:
Three sets of assumptions are developed to investi
gate the sensitivity of future electricity demand
to changes in the prices of substitute fuels used
by electricity customers and the cost variables
related to electricity generation, transmission,
and distribution. In our base case we took the
Hudson and Jorgenson13 projections of the prices
in current dollars of natural gas, refined petro
leum products, and coal. To derive the estimate
for the composite average of the costs of fuels
and total cost of electricity production per
kilowatt-hour is more complicated. The cost of
fuels depends upon the shares of various fuels
used by electric utilities. This composition of
fuels varies from state to state. We took the
1974 data and derived the exact relationships
between composite fuel costs and prices of fuels
used by utilities for each state. The costs of
fuels are then projected based on assumed prices
of natural gas, petroleum products, and coal.*

Real per capita personal income (PCI/CLI): The
forecasts made by the Bureau of Economics Analysis
were used.21
Number of residential customers (CR): Since the
number of residential customers approximates the
number of households, we used the growth rates
projected by the National Planning Association
for the numbers of families and unrelated indi
viduals .1®
Heating degree days (HDD) and average July mean
temperature (AMN): We assume normal weather
conditions throughout the projected period. For
HDD, we took the average of 1931-1973; for AMN,
we used the average for 1970-1974.
Price and income deflators (CLI) and wholesale
price index (WPI): We used the projections of
Data Resource Inc. for the consumer price index
and the wholesale price index. The projected

A more realistic approach which takes into account the projected costs of nuclear power plants and
costs of uranium is currently being developed.
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casts of all states in the region. Since our
primary interest is in demand forecast, we do not
present the forecast electricity prices even
though these forecasts are also available. Our
econometric models cover the residential, com
mercial, and industrial sectors. There are
miscellaneous categories of sales (street and
highway lighting, other public authorities,
railroads and railway, and interdepartmental
uses) that were not included in these models. In
1974, these miscellaneous components accounted
for 3% of the total sales in this region. This
portion of electricity demand was estimated by
using its average percentage of total sales over
1970-74 and was included in our estimate of total
demand. For the region as a whole, we forecast
that the total electricity sales will grow from
27.9 billion kWhr in 1974 to 72.7 kWhr in 1990.

For the operating and maintenance costs component,
we assume it will increase slightly more than the
increases in the wholesale price index. The
projected total electricity costs are the weighted
average of projected fuel costs and operating and
maintenance costs. The percentages of these two
cost components in 1974 were used as weighting
factors. The projected fuel prices and cost
components in terms of annual growth rates are
detailed in Table 6. All of these variables are
expressed in current dollars.
In the low-price case, we assume that all fuel
prices in the residential and commercial sectors
will decrease at the same rates as the cost-ofliving index. All prices of fuels in the indus
trial sector will increase at the same rates as
the wholesale price index. Furthermore, the
costs of fuels and operating and maintenance will
increase at the same rates as the wholesale price
index. In other words, it is assumed, in this
case, that the real prices of fuels and the real
costs of electricity generation, transmission,
and distribution will remain at the 1974 level.

Projected annual growth rates for 1974-90 are
presented in Table 8. The projected growth rates
are smaller than those observed in the 1955-70
period in all sectors and in all states. In
general, the growth rates in the residential and
commercial sectors are higher than the growth
rate in the industrial sector. The projected
.growth rates vary considerably among states.
These variations can be attributed to the differ
ences in the projected rates of growth in popula
tion and number of customers for the residential
and commercial sectors and in the value added in
manufacturing for the industrial sector. For
example, the projected rates of growth in popula
tion and number of residential customers are the
lowest in West Virginia and the highest in

In the high-price case, we assume the growth
rates of all price and cost components in the
base case will be doubled in real terms.
5.2 Forecasts of Electricity Demand:

1975-1990

To save space, we only present, in Table 7, our
forecasts of electricity demand by sector for the
region for 1980, 1985, and 1990. These regional
figures were obtained by summing over the fore

Table 6. Projected annual growth rates of price and cost
variables, base case
Variables

1974-80

1980-85

1985-90

Price of natural gas (PGR, PGC)

7.11

5.89

6.45

Price of natural gas (PGI)

7.11

5.89

6.45

Price of oil (POI)

5.25

6.19

5.79

Fuel Costs (FC)
Delaware
Maryland
Virginia
West Virginia
North and South Carolina
Gerogia
Florida

5.86
5.90
6.00
7.34
7.09
6.82
5.72

6.39
6.40
6.44
6.88
6.78
6.66
6.25

5.86
5.87
5.87
6.00
5.98
5.98
5.89

6.10

4.40

3.70

5.95
5.95
6.02
6.76
6.97
6.50
5.88

5.67
5.86
5.97
5.71
6.49
6.49
5.47

5.08
5.28
5.37
4.92
5.71
5.71
4.97

Operating and Maintenance Costs
(OMC)®
Total Electricity Costs (TC)
Delaware
Maryland®
Virginia
West Virginia
North and South Carolina
Georgia
Florida
alncludes the District of Columbia.

^Includes depreciation of capital and taxes.
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Florida, and so are their projected growth rates
of electricity demand in the residential and
commercial sectors.

substantially the growth of electricity demand;
lower fuel prices and costs will do the opposite.
These sensitivities hold in all three sectors and
in all states. In Florida, which leads in growth
rates of residential and commercial demands, the
forecast growth rates for the total demand range
from 6.8% in the high-price case to 8.2% in the
low-price case.

The comparison of the base, low-price, and highprice cases clearly indicates that electricity
demands are sensitive to fuel prices and costs
of generation, transmission, and distribution.
Higher fuel prices and costs will slow down

Table 7. Forecasts of electricity demand by sector, South Atlantic region
Residential
Case

Commercial

Industrial

Total3

Year
109 kWhr

Actual

1974

107

69

95

279

Base case

1980
1985
1990

159
220
296

105
150
208

135
176
219

415
567
750

Low-price case

1980
1985
1990

163
237
342

107
158
233

139
194
261

425
512
867

High-price case

1980
1985
1990

156
204
254

104
142
187

131
161
184

406
526
650

®Total includes other miscellaneous categories.
Table 8. Forecasts of annual growth rates of electricity demand
by sector and state, South Atlantic region, 1974-1990
State

Case3

Residential

Commercial

Industrial

Total

Delaware

H
L
H

5.0
5.8
4.2

4.8
5.4
4.2

3.0
3.9
2.2

4.0
4.7
3.2

Maryland^

B
L
H

5.2
6.1
4.3

6.8
7.5
6.1

2.0
2.9
1.2

4.8
5.6
4.0

Virginia

B
L
H

6.1
7.1
5.2

7.2
8.0
6.5

4.3
5.2
3.5

6.1
6.9
5.2

West Virginia

B
L
H

4.1
5.2
3.1

4.6
5.4
3.8

4.2
5.6
2.8

4.2
5.5
3.1

North and South
Carolina

B
L
H

6.7
8.1
5.3

6.7
7.7
5.6

6.7
8.1
5.4

6.7
8.0
5.4

Georgia

B
L
H

6.5
7.1
5.2

6.6
7.3
5.9

5.5
6.7
4.2

6.2
7.0
5.1

Florida

B
L
H

7.4
8.2
6.7

5.6
6.4
4.9

7.5
8.2
6.8

Regional total

B
L
H

6.6
7.5
5.6

8.4
9.0
7.9
7.2
7.9
6.5

5.3
6.5
4.2

6.4
7.3
5.4

®B = Base case, L = Low-price case, and H = High-price case.
^Includes the District of Columbia.
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Comparing our state forecasts to those made by
Tyrrell29 in 1973, we found many significant
differences. There are three reasons for these
differences: (1) Tyrrell used the models esti
mated for the U.S. as a whole; (2) he used an
earlier projection of population growth which did
not reflect fully a high growth potential in
southern states; and (3) different assumptions on
explanatory variables were used. For example,
his base-case forecast of the annual growth rate
of residential demand in Florida is 5.1% for 1970
to 1990. Our base-case forecast is 7.4% for this
comparable period. The historical growth rate is
13.7% per year during 1955-73.
For the region as a whole, our base case indi
cates that residential demand will grow at a rate
of 6.6% per year from 1974 to 1990. The growth
rates for the commercial and industrial sectors
are 7.2% and 5.3%, respectively. The projected
rates of growth for total demand range from 5.4%
in the high-price case to 7.3% in the low-price
case. By comparison, the Federal Energy Admin
istration9 estimated the growth rates for this
region to be 7.99%, 4.1%, and 4.85% for the
residential, commercial, and industrial sectors,
respectively, in its $13 Reference Case. For the
residential sector only, Dole7 recently forecast
the rate of growth to be 5.3% from 1970 to 1990
in his high-price case.

Based on our preliminary forecasts, we offer the
following conclusions.
a.

Electricity demand will continue to grow in
all sectors and in all states in this region.
However, the rates of growth will be consid
erably lower than those observed in 1950s and
1960s. As forecast in our base case, the
total electricity demand in this region will
grow at a rate of 6.2% per year for 1974-90
as compared to 9.7% during 1955-70 and 8.6%
during 1970-73.

b.

The forecast rates of growth in electricity
demand vary considerably from state to state;
Florida has the highest and West Virginia has
the lowest rate. These variations suggest
that the forecasts at the national level
should not be used as the basis for making
energy policies at the regional or state
levels.

c.

Electricity demand is found to be sensitive
to changes in prices of fuels and costs of
generating, transmitting, and distributing
electricity. The results show that for this
region, doubling the rates of growth for all
fuel prices and electricity costs in real
terms would reduce total electricity demand
by 14%.

d.

Electricity demand in this region, particu
larly in the residential and commercial
sectors, will grow at a faster rate than for
the nation as a whole. This higher growth
rate is a result of higher growth rates of
population and number of residential customers
as projected.

It is also noted that our forecast growth rates
in this region are generally higher than national
forecasts. For example, Chern et al.9 estimated
the rates of growth in total electricity demand
for the U.S. to be 4.2%, 3.0%, and 4.6% for the
residential, commercial, and industrial sectors,
for the period of 1973-85. For the residential
sector only, Hirst et al.12 recently forecast
that electricity demand in the U.S. will grow at
a rate of 4% per year between 1970 and 1990.
Relatively higher growth in the South Atlantic
region is greatly due to the projected higher
growth rates of population and number of resi
dential customers for all states except West
Virginia.
6.
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APPENDIX

UNITS OF MEASUREMENT AND DATA SOURCE FOR VARIABLES
Variable

Unit of
measurement

Source

ER, EC, El

106 kWhr

8

PR, PC, PI

$/103 kWhr

8

PGR, PGC, PRI

$/103 kWhr

1

PO

C/gal

POI

15, 30
21, 22, 23

PCI

C/gal
103 dollars

RC

Millions

8

POP

Thousands

24

HDD

Days

16

AMN

Degrees

17

CLI

Fraction*
7,

PCA

Percent (100 in
1967)

2, 21, 22,
21, 22, 23

V

106 dollars

26, 27, 28

M

Thousands

23, 25

W

$/hr

23, 25

WPI

Fraction (1.0 in
1967)

21, 22, 23

FC

t/kWhr

10

OMC

Mills/kWhr

10

TC

Mills/kWhr

10

CU

Percent

10

21, 22, 23;

®See list of references.
7Based on the national consumer price index in
which the 1967 value is 1.0.
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